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(54) IMAGE READER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To read image information 
from a reflected original/transmission original without 
loading/unloading a unit and to adjust illumination 
light quantity according to a light transmittance by 
controlling an electronic field to be impressed on an 
optical conversion element according to the light 
transmittance of the transmission original. 

SOLUTION: When an original 107 is a reflected original, 
a first light source 100 is turned on, the original 107 
placed on an original platen glass 101 is illuminated, 
the reflected luminous flux is directed to an image 
forming lens 105 by a first to third reflection mirrors 
102 to 104, an image is formed on a solid-state image 
picture element 106 and the image is converted into 
image information. At this time, voltage (electric 
field) is no impressed on an optical modulation element 
108. When the original 107 is a transmission original, a 
second light source 109 is turned on, the original 107 
is illuminated, the transmission luminous flux is 
directed to the image forming lens 105 by the first to 
third reflection mirrors 102 to 104, an image is formed 
on a solid-state image pickup element 106 and the image 
is converted into image information. At this time, the 
voltage according to the light transmissittance of the 
original 107 is impressed on the optical modulation 



element 108 and an arbitrary diffusion characteristic is 
imparted. 
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Partial English Translation of JP 9-83745 
[Claim l] 

1. An image scanning equipment comprising: 
a first light source for illuminating a document in case 
5 said document is a reflective document; 

a second light source for illuminating a document in case 
said document is a transparent document; 

an optical modulation element disposed between said 
transparent document and said second light source, having 
10 variable diffusion property in response to the electric field 
applied thereto; 

an electric field control means for controlling said electric 
field applied to said optical modulation element, corresponding 
to light transmittance of said transparent document; and 
15 a conversion means for converting to image information 

signals either of the luminous flux reflected by the reflective 
document illuminated by said first light source or the luminous 
flux transmitting through the transparent document illuminated 
by said second light source. 
20 [Claim 4] 

4 • The image reading equipment according to any of claim 
1 to claim 3 wherein said optical modulation element is formed 
of dispersion-type polymer liquid crystal. 
[Claim 6} 

25 6. The image reading equipment according to any one of claim 

1 to claim 5 wherein said optical modulation element functions 
as a diffusion plate so that illuminated light transmitted through 
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said reflective document is prevented from reentering to the 
document . 

[0014] 

5 In order to solve the aforementioned problem, it is an object 

of the present invention to provide an image reading equipment 
that enables to read image information from either reflective 
document or transparent document without substituting an 
equipment unit, with adjusting amount of light corresponding 
10 to light transmittance of the transparent document. 

[0022] 

[EMBODIMENTS OF THE invention] 

The preferred embodiments of the present invention are 
15 described hereinafter referring to the accompanied drawings. 
In FIG. 1, there is shown a schematic configuration diagram of 
the image reading equipment according to a first embodiment of 
the invention. 
[0023] 

20 As shown in FIG. 1 , an image reading equipment according 

to the first embodiment includes; a first light source 100 for 
illuminating a reflective document (i.e. ordinary paper document , 
etc. ) ; a glass platen 101; a first to a third reflection mirrors 
102, 102 and 104; an image formation lens 105; a solid state 

25 imaging element (constituted by CCD, etc.) 106; an optical 
modulation element 108; a second light source 109 for illuminating 
a transparent document (a document formed of film, transparency, 
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etc. ) ; and a lamp unit 110 which includes the second light source 
109, 
[0024] 

First light source 100 illuminates a reflective document 
5 placed on glass platen 101. Second light source 109 illuminates 
a transparent document placed on glass platen 101. First to third 
reflection mirrors 102, 103 and 104 respectively lead to image 
formation lens 105 either a reflecting luminous flux from document 
107 or a transparent luminous flux from document 107 illuminated 
10 by first light source 100 or second light source 109. 
[0025] 

Focus lens 105 produces an image on solid-state imaging 
element 106 from luminous fluxes led by the above-mentioned 
respective reflection mirrors 102 to 104. Solid-state imaging 
15 element 106 converts an optical image produced by image formation 
lens 105 into image information consisting of electric signals. 
[0026] 

Optical modulation element 108 functions as a document 
pressing member, as well as includes a controlled portion 

20 consisting of dispersion-type polymer liquid crystal, etc., 
whereby transmitting amount of light is controlled by changing 
diffusion property of the transmitted light with the application 
of electric field (voltage) to the controlled portion. Also, 
optical modulation element 108 plays a role as a diffusion plane 

25 so that the illuminated light from first light source 100 reflects 
after transmitting through the document may not cause undesirable 
influence. 
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[0027] 

Now, the description follows hereafter on the operation of 
image reading equipment when reading image information from 
document 107. 
5 [0028] 

First, a case for reading a reflective document 107 is 
described. In this case, the first light source 100 is lit by 
a light source lighting circuit (not shown) to illuminate the 
document 107 placed on a glass platen 101 . The reflected luminous 

10 flux is led to focus lens 105 by first to third reflection mirrors 
102 to 104, to produce an image onto solid-state imaging element 
106 then to convert to image information. At this time, voltage 
(electric field) is not applied to optical modulation element 
108. 

15 [0029] 

In order to read out whole image information throughout the 
entire document area, first light source 100 and second and third 
reflection mirrors 103, 104 travel on the reading position to 
perform scanning. 
20 [0030] 

On the other hand, in the case document 107 is a transparent 
document, second light source 109 is lit by the above-mentioned 
light source lighting circuit to illuminate document 107 placed 
on glass platen 101. The transmitted luminous flux is led to 
25 image formation lens 105 by first to third reflection mirrors 
102 to 104, to produce an image onto solid-state imaging element 
106 then to convert into image information. 
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[0031] 

At this time, voltage corresponding to the light 
transmittance of document 107 is applied to optical modulation 
element 108 , to generate electric field corresponding to the 
5 applied voltage to produce an arbitrary diffusion property. This 
results in producing diffused light transmitted through the 
document side of optical modulation element 108, enabling to 
illuminate document 107 corresponding to light transmittance 
thereof . 

10 

[0042] 

Now, an optical modulation element 108 is explained 
hereafter. 
[0043] 

15 Among dispersion-type polymer liquid crystal used for the 

controlled portion of optical modulation element 108, there have 
been known a substance that includes a large number of liquid 
molecule having micron-order size dispersed in a polymer, and 
a substance that includes liquid crystal in a mesh-shaped polymer. 

20 In such dispersion-type polymer liquid crystal, each liquid 
crystal molecule is randomly directed when voltage is not applied 
thereto , producing dispersion at the interface of a medium having 
different refractive index. On the other hand, when voltage is 
applied, the direction of liquid crystal molecules is regularly 

25 disposed, bringing about the consistency of the refractive index 
with a medium to produce a transmitting condition. 
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[0046] 

In this embodiment , instead of using optical modulation 
element 108 in the aforementioned first embodiment, optical 
modulation element 111 is used, which is configured with 
5 controlled portions 111a to llle each formed of dispersion-type 
polymer liquid crystal having a layered structure. It is possible 
to apply voltage independently to respective controlled portions 
111a to llle through an electric field controller 121 shown in 
FIG. 4. 
10 [0047] 

The electric field applied to respective controlled portions 
111a to llle takes binary value, ON or OFF. The diffusion property 
of optical modulation element 111 can be controlled depending 
on which of the controlled portions 111a to llle electric field 

15 is applied to, enabling to control amount of light illuminated 
to the document. For example, in the case image information is 
desired to read from the document having the minimal light 
transmittance, ON voltages are applied to controlled portions 
1 1 la to 1 1 Id, while applying OFF voltage to only controlled portion 

20 llle. This results in decreasing diffusion of transmitted light 
at optical modulation element 111, producing maximum amount of 
light to illuminate the document. 

[0051] 

25 In FIG. 5, there is shown a schematic configuration diagram 

of optical modulation element 112 of image reading equipment 
in accordance with the third embodiment of the present invention. 
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[0052] 

In this embodiment , optical modulation element 112 is used, 
instead of optical modulation element 108 and 111 used in the 
image reading equipment of the first and second embodiments 
5 illustrated above. Optical modulation element 112 is provided 
with TN liquid crystal having two overlaid layers in which Nematic 
liquid crystals are disposed, mutually twisted by 45 degrees 
between two glass substrates. This optical modulation element 
112 consists of two controlled portions 16 and 17. Controlled 
10 portions 16 and 17 are placed so that the molecules in mutually 
contacted planes are disposed in the same longitudinal direction. 
In addition, voltage can independently be applied to these two 
controlled portions by a voltage controller 23. 
[0053] 

15 Image reading equipment according to the present invention 

utilizes property of TN liquid crystal in which polarizing axis 
of cell incident luminous flux rotates 45 degrees when voltage 
is not impressed and when voltage is impressed molecules are 
aligned in the same longitudinal direction against the impressed 

20 voltage . Using such TN liquid crystal sandwiched by two polarizing 
plates, an element that enables to control light transmittance 
can be realized. 
[0054] 

According to this embodiment, two pairs of components each 
25 having a twisted angle of 45 degrees in the longitudinal direction 
are overlaid. Also, polarizing plates 18 and 19 shown in the 
figure slightly deviated from the cross-Nichol polarizing angle 
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(thus output luminous flux is not entirely reduced to zero even 
when ON voltages are impressed to both controlled portions 16 
and 17) . Accordingly , output light f rom the element can be adjusted 
in more than two steps. Diffusion plate 20 is disposed on output 
5 side of the element in order to produce diffusion to illuminated 
light. 
[0055] 

In Figs. 6 and 7, there is illustrated a schematic diagram 
showing the correlation between the disposition of liquid crystal 
10 and the existence of voltage onto respective controlled portions 
16 and 17. In FIG. 6, the case that voltage is not impressed 
to controlled portions 16 and 17 is shown. In FIG. 7, a case 
that voltage is impressed only to controlled portion 16 is shown. 
[0056] 

15 Using such configuration as shown above, if the document 

has the least light transmittance, for example, the amount of 
light for illuminating the document is controlled to the maximum 
by impressing zero voltages onto both controlled portions 16 
and 17. On the other hand, if the document has the largest 

20 transmittance, the amount of light for illuminating the document 
is controlled to the minimum by impressing voltages onto both 
controlled portions 16 and 17, whereby output light from the 
polarizing plate is decreased to the minimum. Furthermore, it 
is possible to obtain medium amount of light for illuminating 

25 a document by impressing voltage only onto the element 16. 
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